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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide solid macromolecular electrolyte (compound) film having 
sufficiently high conductivity for usages such as a fuel cell and superior in heat resistance and chemical 
resistance, and a method for manufacturing the same. 

SOLUTION: Solid macro molecular electrolyte composite film having proton conductivity composed of 
resin containing phosphoric acid group/sulfonic group and reinforcement sheet is manufactured by 
copolymerizing unsaturated monomer containing phosphoric acid group and unsaturated monomer 
containing sulfonic acid group after impregnating or applying composition containing unsaturated monomer 
containing phosphoric acid group including one or more phosphoric acid and one or more ethylene 
unsaturated bond in the molecule and unsaturated monomer containing sulfonic acid group including one 
or more sulfonic acid and one or more ethylene unsaturated bond in the molecule to the reinforcement 
sheet. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Solid-state polyelectrolyte film characterized by consisting of a phosphoric-acid radical / 
sulfonic group content resin which comes to carry out the copolymer of the phosphoric-acid radical 
content partial saturation monomer which has one or more phosphoric-acid radicals and one or more 
ethylene nature unsaturated bonds in intramolecular, and the sulfonic group content partial saturation 
monomer which has one or more sulfonic groups and one or more ethylene nature unsaturated bonds in 
intramolecular. 

[Claim 2] the solid-state polyelectrolyte film according to claim 1 — setting — said phosphoric-acid 
radical content partial saturation monomer — following general formula (A): — [Formula 1] 

0= C — O— ^CH 2 — CH— — P — OH ■ - (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or 1 and n is the integer of 1 -6.) — solid-state polyelectrolyte film characterized by what is 
expressed. 

[Claim 3] It is the solid-state polyelectrolyte film which R1 is H or CH3, and is characterized by R2 being 
H, CH3, or CH2CI in the solid-state polyelectrolyte film according to claim 2. 

[Claim 4] Solid-state polyelectrolyte film characterized by said sulfonic group content partial saturation 
monomer being p-styrene sulfonic acid in the solid-state polyelectrolyte film according to claim 1 to 3. 
[Claim 5] The approach characterized by copolymerizing after casting the mixture of the phosphoric-acid 
radical content partial saturation monomer which is the approach of manufacturing the solid-state 
polyelectrolyte film which has the proton conductivity it is nonconducting from a phosphoric-acid radical / 
sulfonic group content resin, and has one or more phosphoric-acid radicals and one or more ethylene 
nature unsaturated bonds in intramolecular, and the sulfonic group content partial saturation monomer 
which has one or more sulfonic groups and one or more ethylene nature unsaturated bonds in 
intramolecular. 

[Claim 6] The approach which adds a photopolymerization initiator into the mixture of said phosphoric-acid 
radical content partial saturation monomer and said sulfonic group content partial saturation monomer, and 
is characterized by copolymerizing said phosphoric-acid radical content partial saturation monomer and 
said sulfonic group content partial saturation monomer by covering one [ at least ] field with a diactinism 
plate, and irradiating ultraviolet rays in an approach according to claim 5 after casting the obtained 
constituent on a shaping die. 

[Claim 7] an approach according to claim 5 or 6 — setting — said phosphoric-acid radical content partial 
saturation monomer — following general formula (A): — [Formula 2] 

0= C— 0-(cH 2 — CH- o) n l=> OH — (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted, [ hydrogen, a 
permutation or ], and n is the integer of 1 -6.) — approach characterized by what is expressed. 
[Claim 8] It is the approach which R1 is H or CH3, and is characterized by R2 being H, CH3, or CH2CI in an 
approach according to claim 7. 
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[Claim 9] The approach characterized by said sulfonic group content partial saturation monomer being p- 
styrene sulfonic acid in an approach according to claim 5 to 8. 

[Claim 10] Solid-state polyelectrolyte bipolar membrane which has the proton conductivity characterized 
by consisting of phosphoric-acid radical content resin and a reinforcement sheet. 

[Claim 11] Solid-state polyelectrolyte bipolar membrane characterized by being the proton conductivity 
solid-state macromolecule with which said phosphoric-acid radical content resin comes to carry out the 
polymerization of the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular in solid- 
state polyelectrolyte bipolar membrane according to claim 10. 

[Claim 1 2] solid-state polyelectrolyte bipolar membrane according to claim 1 0 or 1 1 — setting — said 
phosphoric-acid radical content partial saturation monomer — following general formula (A): — [Formula 3] 



( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1-6.) — solid-state polyelectrolyte bipolar membrane 
characterized by what is expressed. 

[Claim 1 3] It is the solid-state polyelectrolyte bipolar membrane which R1 is H or CH3, and is 
characterized by R2 being H, CH3, or CH2CI in solid-state polyelectrolyte bipolar membrane according to 
claim 12. 

[Claim 14] Solid-state polyelectrolyte bipolar membrane characterized by being the sheet with which said 
reinforcement sheet consists of fiber of minerals or the quality of organic in solid-state polyelectrolyte 
bipolar membrane according to claim 1 0 to 13. 

[Claim 15] Solid-state polyelectrolyte bipolar membrane characterized by said reinforcement sheet being 
textile fabrics, a nonwoven fabric, or paper in solid-state polyelectrolyte bipolar membrane according to 
claim 14. 

[Claim 1 6] Solid-state polyelectrolyte bipolar membrane characterized by said reinforcement sheet being a 
resin film in solid-state polyelectrolyte bipolar membrane according to claim 10 to 13. 

[Claim 1 7] Solid-state polyelectrolyte bipolar membrane characterized by said resin film being fine porosity 
in solid-state polyelectrolyte bipolar membrane according to claim 1 6. 

[Claim 1 8] The approach characterized by whether to infiltrate into a reinforcement sheet the phosphoric- 
acid radical content partial saturation monomer which is the approach of manufacturing the solid-state 
polyelectrolyte bipolar membrane which has the proton conductivity it is nonconducting from phosphoric- 
acid radical content resin and a reinforcement sheet, and has one or more phosphoric-acid radicals and 
one or more ethylene nature unsaturated bonds in intramolecular, and carrying out the polymerization of 
said phosphoric-acid radical content partial saturation monomer after applying. 

[Claim 19] The approach characterized by carrying out the polymerization of said phosphoric-acid radical 
content partial saturation monomer whether the constituent containing said phosphoric-acid radical 
content partial saturation monomer and a photopolymerization initiator is infiltrated into a reinforcement 
sheet in an approach according to claim 1 8, and by inserting said reinforcement sheet into the support 
substrate of diactinism, and irradiating ultraviolet rays after applying. 

[Claim 20] an approach according to claim 18 or 1 9 — setting — said phosphoric-acid radical content 
partial saturation monomer — following general formula (A): — [Formula 4] 



( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1 -6.) — approach characterized by what is expressed. 
[Claim 21] It is the approach which R1 is H or CH3, and is characterized by R2 being H, CH3, or CH2CI in 
an approach according to claim 20. 

[Claim 22] The approach characterized by being the sheet with which said reinforcement sheet consists of 

fiber of minerals or the quality of organic in an approach according to claim 1 8 to 21 . 

[Claim 23] The approach characterized by said reinforcement sheet being textile fabrics, a nonwoven 




OH 




OH 
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fabric, or paper in an approach according to claim 22. 

[Claim 241 The approach characterized by said reinforcement sheet being a resin film in an approach 
according to claim 1 8 to 21. 

[Claim 25] The approach characterized by said resin film being fine porosity in an approach according to 
claim 24. 

[Claim 26] Solid-state polyelectrolyte bipolar membrane which has the proton conductivity characterized 
by consisting of a phosphoric-acid radical / sulfonic group content resin, and a reinforcement sheet. 
[Claim 27] It is the solid-state polyelectrolyte bipolar membrane characterized by being the copolymer of 
the phosphoric-acid radical content partial saturation monomer to which said phosphoric-acid radical / 
sulfonic group content resin have one or more phosphoric-acid radicals and one or more ethylene nature 
unsaturated bonds in intramolecular in solid-state polyelectrolyte bipolar membrane according to claim 26, 
and the sulfonic group content partial saturation monomer which has one or more sulfonic groups and one 
or more ethylene nature unsaturated bonds in intramolecular. 

[Claim 28] solid-state polyelectrolyte bipolar membrane according to claim 26 or 27 — setting — said 
phosphoric-acid radical content partial saturation monomer — following general formula (A): — [Formula 5] 



O—C— Q-feH 2 -CH-o ) n ^ OH ••• (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1-6.) — solid-state polyelectrolyte bipolar membrane 
characterized by what is expressed. 

[Claim 29] It is the solid-state polyelectrolyte bipolar membrane which R1 is H or CH3, and is 
characterized by R2 being H, CH3, or CH2CI in solid-state polyelectrolyte bipolar membrane according to 
claim 28. 

[Claim 30] Solid-state polyelectrolyte bipolar membrane characterized by said sulfonic group content 
partial saturation monomer being p-styrene sulfonic acid in solid-state polyelectrolyte bipolar membrane 
according to claim 26 to 29. 

[Claim 31] Solid-state polyelectrolyte bipolar membrane characterized by being the sheet with which said 
reinforcement sheet consists of fiber of minerals or the quality of organic in solid-state polyelectrolyte 
bipolar membrane according to claim 26 to 30. 

[Claim 32] Solid-state polyelectrolyte bipolar membrane characterized by said reinforcement sheet being 
textile fabrics, a nonwoven fabric, or paper in solid-state polyelectrolyte bipolar membrane according to 
claim 31. 

[Claim 33] Solid-state polyelectrolyte bipolar membrane characterized by said reinforcement sheet being a 
resin film in solid-state polyelectrolyte bipolar membrane according to claim 26 to 30. 

[Claim 34] Solid-state polyelectrolyte bipolar membrane characterized by said resin film being fine porosity 
in solid-state polyelectrolyte bipolar membrane according to claim 33. 

[Claim 35] It is the approach of manufacturing the solid-state polyelectrolyte bipolar membrane which has 
the proton conductivity it is nonconducting from a phosphoric-acid radical / sulfonic group content resin, 
and a reinforcement sheet. The phosphoric-acid radical content partial saturation monomer which has one 
or more phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, 
The constituent containing the sulfonic group content partial saturation monomer which has one or more 
sulfonic groups and one or more ethylene nature unsaturated bonds in intramolecular The approach 
characterized by whether to infiltrate a reinforcement sheet and copolymerizing said phosphoric-acid 
radical content partial saturation monomer and said sulfonic group content partial saturation monomer 
after applying. 

[Claim 36] The approach characterized by copolymerizing said phosphoric-acid radical content partial 
saturation monomer and said sulfonic group content partial saturation monomer whether the constituent 
containing said phosphoric-acid radical content partial saturation monomer, said sulfonic group content 
partial saturation monomer, and a photopolymerization initiator is infiltrated into a reinforcement sheet in 
an approach according to claim 35, and by inserting said reinforcement sheet into the support substrate of 
diactinism, and irradiating ultraviolet rays after applying. 

[Claim 37] an approach according to claim 35 or 36 — setting — said phosphoric-acid radical content 
partial saturation monomer — following general formula (A): — [Formula 6] 
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H 2 C=<p R 2 O 

0==» C — O— j^GH2"~ CH— O^jj — p — OH — (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or], and n is the integer of 1-6.) — approach characterized by what is expressed. 
[Claim 38] It is the approach which R1 is H or CH3, and is characterized by R2 being H, CH3, or CH2CI in 
an approach according to claim 37. 

[Claim 39] The approach characterized by said sulfonic group content partial saturation monomer being p- 
styrene sulfonic acid in an approach according to claim 35 to 38. 

[Claim 40] The approach characterized by being the sheet with which said reinforcement sheet consists of 
fiber of minerals or the quality of organic in an approach according to claim 35 to 39. 
[Claim 41] The approach characterized by said reinforcement sheet being textile fabrics, a nonwoven 
fabric, or paper in an approach according to claim 40. 

[Claim 42] The approach characterized by said reinforcement sheet being a resin film in an approach 
according to claim 35 to 39. 

[Claim 43] The approach characterized by said resin film being fine porosity in an approach according to 
claim 42. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



the translation may not reflect the original precisely. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Without using especially an organic solvent about the suitable solid-state 
polyelectrolyte (compound) film for electrolyte membranes, such as a primary cell, a rechargeable battery, 
and a fuel cell, a display device, various sensors, a signal transduction medium, a solid-state capacitor, ion 
exchange membrane, etc., and its manufacture approach, this invention is excellent in thermal resistance, 
chemical resistance, and dimensional stability, and relates to the solid-state polyelectrolyte (compound) 
film in which high proton conductivity is shown over a large temperature requirement and a large humidity 
requirement, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The polymer which belongs to the so-called cation exchange resin as a solid- 
state polyelectrolyte ingredient, For example, polystyrene sulfonate, a polyvinyl sulfonic acid, a perfluoro 
sulfonic-acid polymer, Perfluoro carboxylic-acid polymer [Polymer Preprints, Japan Vol.42, No. 7, and 
pp.2490-2492 (1993), Polymer Preprints, Japan Vol.43, No.3, and pp.735-736 (1994), Polymer Preprints and 
Japan Vol. — 42, No.3, and pp.730 (1993)] etc. — it is reported. 

[0003] Since it combines with specific ion firmly or the solid-state polymeric materials which have a 
sulfonic group especially in a side chain have the property which penetrates a cation or an anion 
alternatively, they are fabricated the shape of a particle, fibrous, or in the shape of film, and are used for 
various kinds of applications, such as electrodialysis film, diffusion-dialysis film, and a cell diaphragm. The 
fluorine system polyelectrolyte film which has a sulfonic group especially in the side chain of a perfluoro 
frame known for the trademark of Nafion (product made from DuPont) is excellent in thermal resistance 
and chemical resistance, and is put in practical use as an electrolyte membrane which is equal to the use 
under severe conditions. However, since the above fluorine system electrolyte membranes are difficult to 
manufacture, it has the problem of being very expensive. 

[0004] The solid-state polyelectrolyte which, on the other hand, introduced the alkyl sulfonic group or the 
alkyl phosphoric-acid radical into the heat resistant resin which has hydrocarbon frames, such as 
polybenzimidazole, is also reported (JP,9-87570,A, JP,9-1 1 0982,A). This solid-state polyelectrolyte has the 
outstanding thermal resistance (weight reduction initiation temperature: 250 degrees C or more) while 
showing high conductivity (1 0-4-1 0-2Scm-1) also under a 100-degree C elevated temperature in a 
moisture state, but when conductivity is not shown in the state of anhydrous, in case it creates a cast film, 
harmful solvents, such as dimethylacetamide, must be used for it. Moreover, since heat resistant resin, 
such as polybenzimidazole, is very expensive, there are many problems as general-purpose ingredients, 
such as the point of cost performance to an automotive fuel cell. Moreover, since not only a 
polybenzimidazole frame but the resin which generally has a hydrocarbon frame is inferior to anti-oxidation 
degradation nature, it is reported that a problem is in endurance (JP,2000-1 1 755,A). A solid-state 
polyelectrolyte which has further more high conductivity is desired. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the solid- 
state polyelectrolyte film excellent in thermal resistance and chemical resistance, and its manufacture 
approach while having sufficient high conductivity to use it for a fuel cell etc. 

[0006] Another purpose of this invention is'offering the solid-state polyelectrolyte bipolar membrane 
excellent in endurance, such as a mechanical strength and thermal resistance, chemical resistance, and 
dimensional stability, and its manufacture approach while having sufficient high conductivity to use it for a 
fuel cell. 
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[0007] 

[Means for Solving the Problem] In view of the above-mentioned purpose, wholeheartedly, as a result of 
research, the solid-state polyelectrolyte film which consists of a copolymer of the phosphoric-acid radical 
content partial saturation monomer to which this invention person etc. has one or more phosphoric-acid 
radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the sulfonic group 
content partial saturation monomer which has one or more sulfonic groups and one or more ethylene 
nature unsaturated bonds in intramolecular had remarkably high conductivity, conductive temperature 
dependence was low, and it discovered excelling in thermal resistance and chemical resistance. It 
discovered that the solid-state polyelectrolyte bipolar membrane excellent in the mechanical strength and 
endurance which show high proton conductivity over a large temperature requirement and a large humidity 
requirement was obtained, without using an organic solvent whether this invention person etc. infiltrates 
the constituent containing a phosphoric-acid radical content partial saturation monomer (or a phosphoric- 
acid radical content partial saturation monomer and a sulfonic group content partial saturation monomer) 
and a polymerization initiator into a reinforcement sheet again, and by carrying out a polymerization, after 
applying. This invention is completed based on this invention. 

[0008] That is, the solid-state polyelectrolyte film of this invention is characterized by consisting of a 
phosphoric-acid radical / sulfonic group content resin which comes to carry out the copolymer of the 
phosphoric-acid radical content partial saturation monomer which has one or more phosphoric-acid 
radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the sulfonic group 
content partial saturation monomer which has one or more sulfonic groups and one or more ethylene 
nature unsaturated bonds in intramolecular. 

[0009] as a phosphoric— acid radical content partial saturation monomer — following general formula (A): — 
[Formula 7] 

H 2 C= ? ?2 O 

0= C— O-^ CH 2 - CH~ Of^—^—OH — (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1-6.) — what is expressed is desirable. R1 is H or CH3, and, as for 
R2, it is desirable that they are H, CH3, or CH2CI. 

[0010] As for a sulfonic group content partial saturation monomer, it is desirable that it is p-styrene 
sulfonic acid. 

[001 1] After the method of manufacturing the solid-state polyelectrolyte film which has the proton 
conductivity it is nonconducting from a phosphoric-acid radical / sulfonic group content resin casts the 
mixture of the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the 
sulfonic group content partial saturation monomer which has one or more sulfonic groups and one or more 
ethylene nature unsaturated bonds in intramolecular, it is characterized by copolymerizing. 
[0012] After adding a photopolymerization initiator into the mixture of a phosphoric-acid radical content 
partial saturation monomer and a sulfonic group content partial saturation monomer and casting the 
obtained constituent on a shaping die, it is desirable by covering one [ at least ] field with a diactinism 
plate, and irradiating ultraviolet rays to copolymerize a phosphoric-acid radical content partial saturation 
monomer and a sulfonic group content partial saturation monomer. 

[0013] First solid-state polyelectrolyte bipolar membrane which has the proton conductivity of this 
invention is characterized by consisting of phosphoric-acid radical content resin and a reinforcement 
sheet. As for phosphoric-acid radical content resin, it is desirable that it is the proton conductivity solid- 
state macromolecule which comes to carry out the polymerization of the phosphoric-acid radical content 
partial saturation monomer which has one or more phosphoric-acid radicals and one or more ethylene 
nature unsaturated bonds to intramolecular. As for a reinforcement sheet, it is desirable that it is the sheet 
which consists of fiber of minerals or the quality of organic. Moreover, as for a reinforcement sheet, it is 
desirable that they are textile fabrics, a nonwoven fabric, paper, or a resin film. As for a resin film, it is 
desirable that it is fine porosity. 

[0014] Whether the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular is infiltrated 
into a reinforcement sheet, and after the approach of this invention of manufacturing the first solid-state 
polyelectrolyte bipolar membrane which has the proton conductivity it is nonconducting from phosphoric- 
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acid radical content resin and a reinforcement sheet applies, it is characterized by carrying out the 
polymerization of the phosphoric-acid radical content partial saturation monomer. 

[0015] In the above-mentioned approach, whether the constituent containing a phosphoric-acid radical 
content partial saturation monomer and a photopolymerization initiator is infiltrated into a reinforcement 
sheet, and after applying, it is desirable by inserting a reinforcement sheet into the support substrate of 
diactinism, and irradiating ultraviolet rays to carry out the polymerization of the phosphoric-acid radical 
content partial saturation monomer. 

[0016] Second solid-state polyelectrolyte bipolar membrane which has the proton conductivity of this 
invention is characterized by consisting of a phosphoric-acid radical / sulfonic group content resin, and a 
reinforcement sheet. As for a phosphoric-acid radical / sulfonic group content resin, it is desirable that it 
is the copolymer of the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the 
sulfonic group content partial saturation monomer which has one or more sulfonic groups and one or more 
ethylene nature unsaturated bonds in intramolecular. 

[0017] The approach of manufacturing the second solid-state polyelectrolyte bipolar membrane which has 
the proton conductivity it is nonconducting from a phosphoric-acid radical / sulfonic group content resin, 
and a reinforcement sheet The phosphoric-acid radical content partial saturation monomer which has one 
or more phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, 
The constituent containing the sulfonic group content partial saturation monomer which has one or more 
sulfonic groups and one or more ethylene nature unsaturated bonds in intramolecular Whether a 
reinforcement sheet is infiltrated and after applying, it is characterized by copolymerizing a phosphoric- 
acid radical content partial saturation monomer and a sulfonic group content partial saturation monomer. 
[0018] In the above-mentioned approach, whether the constituent containing a phosphoric-acid radical 
content partial saturation monomer, a sulfonic group content partial saturation monomer, and a 
photopolymerization initiator is infiltrated into a reinforcement sheet, and after applying, it is desirable by 
inserting a reinforcement sheet into the support substrate of diactinism, and irradiating ultraviolet rays to 
copolymerize a phosphoric-acid radical content partial saturation monomer and a sulfonic group content 
partial saturation monomer. 

[0019] While the first [ of this invention ] and second solid-state polyelectrolyte bipolar membrane is all 
30-80-degree C temperature requirements in a moisture state and shows the high conductivity of the 
range of 10-5-10-2 Scm-1, weight reduction initiation temperature has the outstanding thermal resistance 
of 200 degrees C or more, and does not cause change of appearances, such as telescopic motion, 
curvature, and interlaminar peeling, in the range of 30-100 degrees C, but shows the outstanding 
dimensional stability. The conductive temperature dependence of especially the solid-state polyelectrolyte 
bipolar membrane containing a phosphoric-acid radical / sulfonic group content resin is notably low, and 
the temperature requirement which is 30-80 degrees C shows the high conductivity of the range of 10-3- 
10-2 Scm-1. 

[0020] Moreover, in preparing the proton conductivity polyelectrolyte film, the polyelectrolyte prepared 
beforehand is dissolved in an organic solvent, and by the manufacture approach of this invention, ultraviolet 
rays are irradiated at a monomer constituent, and with a conventional method, the place which carries out 
cast film production, since copolymerization is carried out, it is released from a polymerization or the 
complicatedness which deals with an organic solvent. 



[Embodiment of the Invention] Hereafter, the proton conductivity solid-state polyelectrolyte (compound) 
film containing the phosphoric-acid radical content resin of this invention, or a phosphoric-acid radical / 
sulfonic group content resin and those manufacture approaches are explained to a detail. 
[I] the phosphoric-acid radical content resin, and the phosphoric-acid radical / sulfonic group content 
resin used for phosphoric-acid radical content resin, and a phosphoric-acid radical / sulfonic group content 
resin this invention — following general formula (A): — [Formula 8] 



( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1-6.) — the phosphoric-acid radical content partial saturation 
monomer expressed — an indispensable component — carrying out — a polymerization — or it 



[0021] 




OH 
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copolymerizes. R1 is H or CH3, and, as for R2, it is desirable that they are H, CH3, or CH2CI. The above- 
mentioned phosphoric-acid radical content partial saturation monomer may be copolymerized with this and 
other partial saturation monomers which may be copolymerized. 

[0022] (1) The structure expression of the monomer which can be used suitable for this invention among 
the phosphoric-acid radical content partial saturation monomers expressed by the phosphoric-acid radical 
content partial saturation monomer general formula (A) is shown in Table 1, and the physical properties of 
these monomers are shown in Table 2. these monomers — uni-chemical one — Co., Ltd. — from — it is 
sold as a trade name PhosmerTM. However, the phosphoric-acid radical content partial saturation 
monomer which can be used for this invention is not limited to these. 
[0023] 
[Table 1] 



H 2 C= 



?H 3 



CHa-CHa-O-lj'-OH 
OH 



Phown»r™M 



<PH 3 

H 2 C~C 

o=<p 

0-CH 2 -CH 2 -CH 



OH 



Ptiosmer™MH 



O +NH 2 -CH 2 -CH 2 -OH 



?H 3 

3^nD-2-7'>^ K - H 2 OC 

0-CH 2 -CH-OHj>-OH 
OH 



H 2 C~CH 

JL^JVTO U U— h u i V Phosmer™A 

0-CH 2 -CH 2 -0~P-OH 

OH 



9H3 
H 2 OC 

^vVV^X^'i^'^ija— Jl, <>6 0 Phosmer™PE 

^^f'J^-f" O-(CH2-CH 2 -Ojjj-^-0H 

" OH 



n=4~5 



_CH 3 

T v «y K • *XtM**-> H 2 C~<p Phosmer™PP 



[0024] 
[Table 2] 
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/f Lf fT>U<\a™a*™^ 

y ^ p noorncr ^ 




MH 


CL 


A 


PE 


pp 




210 


271 


25S.5 


196 


333 


440 


fcS (at20t) 


1.392 


1.302 


1.453 


1.468 


1J248 


1.157 


JS#f3* (ndat20°C) 


1.45(52 


1.4815 


1.4785 


1. 4664 


1.4696 


1.4577 


(poise at 20 °C) 
No.) fcUtflffl* 


80 


800 


700 


320 

(IN 13. J.) 


25 


55 

\JNO. L) 




mnm 


533.3 


206.6 


433.3 


571.4 










L96 


410^nF 




320 


255 


















(wt%at20 < C) 


A 1 

4.1 


4.3 


1.3 


9.4 






(wt%at25T:) 










4.0 


3.2 






mm, 








to, 



[0025] The phosphoric-acid radical content partial saturation monomer of a general formula (A) may be 
used independently, and may use two or more sorts together. 

[0026] (2) Other partial saturation monomer above-mentioned phosphoric-acid radical content partial 
saturation monomers which may be copolymerized, and the partial saturation monomer which may be 
copolymerized can be divided roughly into the following two groups (2-1) and (2-2). 
[0027] (2-1) The partial saturation monomer containing the partial saturation monomer acid radical 
containing an acid radical is a compound which has at least one acid radical and at least one ethylene 
nature unsaturated bond in intramolecular. A sulfonic group, a carboxylic-acid radical, etc. are mentioned 
as an acid radical. Among these, a sulfonic group content partial saturation monomer is desirable, and a 
phosphoric-acid radical / sulfonic group content resin is obtained by copolymerization of a phosphoric-acid 
radical content partial saturation monomer and a sulfonic group content partial saturation monomer. Its 
conductive temperature dependence is notably low while the solid-state polyelectrolyte (compound) film 
containing a phosphoric-acid radical / sulfonic group content resin has the further excellent conductivity. 
[0028] As an example of a sulfonic group content partial saturation monomer, an allyl compound sulfonic 
acid, a meta-allyl compound sulfonic acid, a vinyl sulfonic acid, p-styrene sulfonic acid, a butyl acrylate 
(meta)-4-sulfonic acid, an AKURIRO (meta) oxybenzene sulfonic acid, t-butyl acrylamide sulfonic acid, 2- 
acrylic-2-acrylamido-2-methyl propane sulfonic acid, etc. are mentioned, p-styrene sulfonic acid is 
desirable especially. However, since the allyl group starts degradative chaintransfer, as for an allyl 
compound sulfonic acid and a meta-allyl compound sulfonic acid, it is desirable to make the amount used 
into less than 65 % of the weight. These sulfonic group content partial saturation monomers may be 
independent, and may use two or more sorts together. As an example of a carboxylic-acid radical content 
partial saturation monomer, an acrylic acid (meta), a crotonic acid, a maleic acid, a fumaric acid, an itaconic 
acid, a maleic-acid anhydride, etc. are mentioned. These carboxylic-acid radical content partial saturation 
monomers may be independent, and may use two or more sorts together. 

[0029] (2-2) Partial saturation monomer which does not contain an acid radical (2-1) Although it is except 
having indicated and not a gas but all the partial saturation monomers that have one or more ethylene 
nature unsaturated bonds in intramolecular are contained in this partial saturation monomer in ordinary 
temperature, acrylonitrile, acrylic ester (meta), and the styrene that is not permuted [ a permutation or ] 
are suitable especially (meta). It is desirable to use ethylene GURIKORUJI (meta) acrylate, TORIMECHI roll 
pro pantry (meta) acrylate, hexamethylene JIORUJI (meta) acrylate, a divinylbenzene, etc. which contain 
two or more ethylene nature unsaturated bonds in 1 intramolecular in order to improve the chemical 
resistance of the solid-state polyelectrolyte (compound) film. 

[0030] (3) Weight ratio phosphoric-acid radical content partial saturation monomer of each partial 
saturation monomer (1) Other partial saturation monomers (2) Weight ratio (1) / (2) Although it is the range 
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of 100 /Or 20/80, it is (1)/(2) preferably. = it is 80 / 20 - 50/50. Moreover, other partial saturation 
monomers (2) Partial saturation monomer which contains an acid radical in inside (2-1) The other partial 
saturation monomer (2-2) A weight ratio brings the plus effectiveness to proton conductivity (2-1). It is 
desirable to consider as the range of (2-1) / (2-2) = 100 / 0 - 50/50 so that it may become dominant, 
therefore, the case where a sulfonic group content partial saturation monomer is used as a partial 
saturation monomer (2-1) containing especially an acid radical — the weight ratio of a phosphoric-acid 
radical content partial saturation monomer / sulfonic group content partial saturation monomer — 100/0 
- 20/80 — it is 80 / 20 - 50/50 preferably, and the weight ratios of an acid radical content partial 
saturation monomer besides sulfonic group content partial saturation monomer/are 100 / 0 - 50/50. 
[0031] [II] As a photopolymerization initiator added to a monomer constituent by photopolymerization 
initiator this invention (1) — R-(CO) x-R' (R, R' = hydrogen, or a hydrocarbon group — ) the contiguity poly 
ketone compounds (for example, diacetyl — ) expressed by x = 2-3 (2), such as dibenzyl a-carbonyl 
alcohols expressed by R-CO-CHOH-R' (R and R' = hydrogen or hydrocarbon group) (for example, benzoin 
etc.), (3) Acyloin ether expressed by R-CH(OR")-CO-R' (R, R', R"= hydrocarbon group) (for example, 
benzoin methyl ether etc.), (4) a-permutation acyloins (for example, a-alkyl benzoin etc.) expressed by Ar- 
CR(OH)-CO-Ar (Ar = aryl group and R = hydrocarbon group) and (5) There are polykaryotic quinones (for 
example, 9, 10-Anthraquinone, etc.). These photopolymerization initiators are independent respectively, or 
can be used together and used. 

[0032] the amount of the photopolymerization initiator used — the sum total weight of a partial saturation 
monomer — receiving — 0.5 - 5% of the weight of the range — it is 1 - 3% of the weight of the range 
preferably. If it is less than 0.5 % of the weight, since a polymerization or copolymerization will not be 
completed in predetermined UV irradiation time amount but an unreacted monomer will remain, it is not 
desirable. Moreover, the polymerization degree of the resin obtained with super-** 5% of the weight is too 
low, and since the amount of the photopolymerization initiator used is in the inclination which resin colors, 
it is not desirable. 

[0033] By this invention, the dissolution into the monomer mixture of a photopolymerization initiator is 
made easy, the viscosity of a partial saturation monomer is lowered and it makes it easy to sink in to a 
reinforcement sheet, and the coating weight to a reinforcement sheet is made to decrease, and low boilers, 
such as a methanol and an acetone, may be added as a diluent for the purpose, such as making thin 
thickness of the solid-state polyelectrolyte (compound) film. 

[0034] [III] The reinforcement sheet used for reinforcement sheet this invention can be divided roughly into 
the three following groups. 

(1) The textile fabrics which consist of the sheet glass fiber which consists of an inorganic fiber, an alumina 
fiber, rock wool fiber, slag fiber, etc., a nonwoven fabric, paper, etc. are mentioned, the basis weight of the 
sheet which consists of an inorganic fiber — 10-60 mg/cm2 — desirable — 10-40 mg/cm2 — it is — 
thickness — 1-60 mum — desirable — 5-40 It is the range of mum. 

[0035] (2) The textile fabrics which consist of the sheet nylon fiber which consists of organic fiber, 
polyester fiber, an acrylic fiber, an aramid fiber, etc., a nonwoven fabric, paper, etc. are mentioned. 
However, since the temperature of the solid-state polyelectrolyte (compound) film may rise to about 100 
degrees C at the time of UV irradiation, it is required to have sufficient thermal resistance to bear it. The 
basis weight and thickness of a sheet it is thin from organic fiber are the same as the case of (1). However, 
when the monomer constituent sunk in or applied contains the partial saturation monomer which has 
strong acid radicals, such as a sulfonic group, since the textile fabrics which consist of nylon fiber, a 
nonwoven fabric, paper, etc. have weak acid resistance, they are unsuitable. 

[0036] (3) As a resin film which sinks in or applies a resin film monomer constituent, films, such as 
polyethylene resin, polypropylene resin, Pori 3-methyl pentene resin, nylon 6 resin, polyester resin, 
thermoplastic polyurethane, polysulfone resin, polyether sulphone resin, polyether ether ketone resin, 
aramid resin, polyimide resin, and fluorine system resin, are desirable. Although a fine porosity film or a 
nonporous film is sufficient as a resin film, the viewpoint of the impregnating ability of a monomer 
constituent to the former is desirable. However, when the monomer constituent to infiltrate contains the 
partial saturation monomer which has strong acid radicals, such as a sulfonic group, since acid resistance 
of a nylon film is not strong, it is unsuitable. 

[0037] In the case of a fine porosity film, the smallest possible one of the aperture of a fine hole is 
desirable, and it is desirable that it is especially a diameter of submicron one. Moreover, the larger possible 
one of the hole density of the whole fine porosity film is desirable, and it is especially desirable that it is 40 
- 50% (opposite surface area). The thickness of a resin film is 1-40. mum is desirable and it is 5-25. The 
range of mum is more desirable. 
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[0038] Although it changes greatly with absorptivity of a monomer constituent if it puts in another way, as 
for the weight ratio of a reinforcement sheet / monomer constituent, generally, it is [ the weight ratio of a 
reinforcement sheet and a monomer constituent ] desirable the compatibility over the monomer 
constituent of a reinforcement sheet and that it is the range of 1 / 20 - 1/2. 
[0039] [IV] After casting the constituent containing both the partial saturation monomer and a 
photopolymerization initiator for a shaping die in the case of the solid-state poly electrolyte film which 
consists of a manufacture approach phosphoric-acid radical content partial saturation monomer of the 
solid-state polyelectrolyte (compound) film, and a sulfonic group content partial saturation monomer and 
covering with a diactinism plate, it can manufacture by irradiating ultraviolet rays and carrying out 
copolymerization of both the partial saturation monomer. 

[0040] Moreover, whether in the case of the solid-state polyelectrolyte bipolar membrane which consists 
of a phosphoric-acid radical content partial saturation monomer (or a phosphoric-acid radical content 
partial saturation monomer and a sulfonic group content partial saturation monomer) and a reinforcement 
sheet, the constituent containing a partial saturation monomer and a photopolymerization initiator is 
infiltrated into a reinforcement sheet, and after applying, it can manufacture by inserting a reinforcement 
sheet into the support substrate of diactinism, irradiating ultraviolet rays, and photopolymerizing a partial 
saturation monomer. 

[0041] It does not paste up with the solid-state polyelectrolyte obtained by carrying out the polymerization 
of having the thermal resistance which bears the temperature up at the time of the polymerization by 
ultraviolet-rays permeability being not only high but UV irradiation, a partial saturation monomer 
constituent, and this, but two support substrates which sandwich this in carrying out the UV irradiation 
polymerization of the reinforcement sheet which sank in the partial saturation monomer constituent need 
for detachability to be good, 

[0042] Usually, although the glass plate to be used is very good about ultraviolet-rays permeability and 
thermal resistance, since it sticks with the solid-state polyelectrolyte obtained by the polymerization or 
copolymerization of a partial saturation monomer used for this invention, it is desirable to use it, after 
applying the remover of a silicone system or a fluorine system to the front face of a glass plate beforehand 
or sticking the thin bright film of a fluororesin system. 

[0043] The resin plate which has the thermal resistance of 100 degrees C or more with sufficient 
ultraviolet-rays permeability, such as Pori 3-methyl pentene [ besides fluorine system resin, such as 
polyperfluoro vinyl ether resin (PFA) and polyvinylidene fluoride resin (PVDF), ] resin and polypropylene 
resin, in addition to a glass plate can be used. 

[0044] In performing UV irradiation on both sides of whether it covers with a diactinism plate and UV 
irradiation is performed or a partial saturation monomer constituent is infiltrated, and the applied 
reinforcement sheet between two support substrates, after casting a partial saturation monomer 
constituent, it is necessary to press out air and an excessive partial saturation monomer constituent out of 
a system. For example, when using a reinforcement sheet, it is desirable to perform UV irradiation, keeping 
it level in the condition of having stopped by the clip or the clamp, having put the pressure equally between 
two support substrates, as shown in drawing 1 . the UV irradiation reinforcement at the time of 
photopolymerization — 5-50 mW/cm2 — it considers as 10 - 25 mW/cm2 preferably. 
[0045] the thickness of the solid-state polyelectrolyte (compound) film — 300 below mum — desirable — 
10-100 mum — more — desirable — 10-30 It is referred to as mum. 
[0046] 

[Example] Although the following examples explain this invention to a detail further, this invention is not 
limited to these. 

[0047] After adding the methanol to the partial saturation monomer constituent shown in one to examples 
1-16 and example of comparison 4 table 3 as a diluent and adjusting viscosity to it, 2% of the weight of the 
IRUGA cure 651 (2 and 2-dimethoxy -1, 2-bibenzyl-1-ON) and 1% of the weight of the IRUGA cure 500 (1- 
hydroxy cyclohexyl phenyl ketone + benzophenone) were dissolved as a photopolymerization initiator, 
having used the whole partial saturation monomer as 100 % of the weight. After adopting various kinds of 
nonwoven fabrics or papers as a reinforcement sheet and infiltrating a partial saturation monomer 
constituent into a reinforcement sheet, as shown in drawing 1 and draw ing 2 , it is partial saturation 
monomer constituent sinking-in reinforcement sheet **** between two glass plates which applied the 
silicone remover. Using the high pressure mercury vapor lamp (the toss cure 400 by Toshiba Electric 
Equipment Corp., and HC-041 1 mold), the predetermined time exposure of the ultraviolet rays of 20 
mW/cm2 was carried out, photopolymerization of the partial saturation monomer constituent was carried 
out to the partial saturation monomer constituent sinking-in reinforcement sheet, and solid-state 
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polyelectralyte bipolar membrane was produced. The class of a partial saturation monomer constituent and 
reinforcement sheet and a basis weight, UV irradiation time amount, and the description of bipolar 
membrane are shown in Table 3. 
[0048] 
[Table 3] 



ffJNo, 


mmmi 


JHk0)2 


^1«3 


(wt. %) 


Phosmer M 


50 




50 


Phosmer PP 


50 


95 


50 


PSSA^ 








HDDA&> 




5 




Z&RM MeOH (wt. %) 


0 


50 


75 


0 


50 


75 


50 


75 


mm 


mm 


GF Tftifcfc 
GHN-30CGL<3> 


GHN-30CGL 


GF ^Ftttftf 
GMO050E<4> 


£?S;(mg/cm 2 ) 


30 


30 


50 


mnmrn im+m (sec)] 


40 + 40 


40 4-40 


40 + 40 




mm/mm 


9.6 


7.5 


4.7 


8.5 


6.1 


4.2 


7.2 


4.0 


















J?&(>im) 


170 


140 


110 


160 


130 


110 


170 


120 




No 


No 


Yee 


No 



[0049] Table 3 continuation 



ffJNo. 






mmm 6 




Phosmer M 






50 






Phosmer PP 


95 


50 


95 


(wt. %) 


PSSA<» 










HDDA (2) 


5 




5 


MeOH (wt. %) 


50 


75 


75 


50 






GF JFKfcflJ 
GMO050E 


GF^> 


GF*& 




J^fifc(mg/cm 2 ) 


50 


40 


40 




5+3? (sec)] 


40 + 40 


40 + 40 


40 + 40 






6.0 


5.0 


4.6 


5.3 








m- 


m 














S&km) 


160 


100 


90 


87 
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No 


No 


No 
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[0050] Table 3 continuation 



MNo. 


lit JUbm r-r 


^JfiW 8 






Phosmer M 


50 




50 




Phosmer PP 


60 


95 


50 


(wt. %) 


PSSA^ 








HDDA< 2 > 




5 




#3R5W MeOH (wt. %) 


75 


50 


75 




mm 


PAN#£ (6 > 


PAN&£ 


XL-1040W 


}■ 




38 


38 


40 


BWWfflB im + M (see)] 


40 + 40 


40 + 40 


120 + 120 






3.8 


5.0 


13.3 






a® 




ft#f 
















75 


70 


200 






Yes 


Yes 


Yes 



[0051] Table 3 continuation 



#JNo, 


mmw 10 


mm ii 


mmm 12 




Phosmer M 




50 






Phosmer PP 


95 


50 


95 


(wt.%) 


PSSA"> 








HDDA<2> 


5 




5 


#3R3W MeOH (wt. %) 


50 


75 


50 






XL- 1040 


T7% Ktt» 


T7 5. K« 




ffS(mg/cm2) 


40 


35 


36 
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120 + 120 
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10.1 


5.6 


4.7 | 


















-TV 
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45 


38 
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Yes 


Yes 
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[0052] Table 3 continuation 



NNb. 


j-+t -yy- rnl in 


llfi 14 


^Jtwl 15 




Phosmer M 


60 




50 




Phosmer PP 


50 


95 




(wt. %) 


PSSA<D 






50 


HDDA^ 




5 




*R?H MeOH (wt. %> 


50 


50 


70 




mm 


6022<*> 


ssj ztfT 6022 


GF ^BM 
GHN-30CGL 




^Sc(mg/cni2) 


25 


25 


30 


J8*ffl#Iffl (sec)] 


40 + 40 


40 + 40 


60 4- 60 






3.1 


2.7 


2.3 
























J£c?(^m) 


O / 


OA 
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No 


No 
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[0053] Table 3 continuation 



#JNo, 
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Phosmer M 


50 


50 






Phosmer PP 




50 
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_«99H MeOH(wt. %) 
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[0054] Table 3 continuation 



m No. 








PhosmerM 








Pkosmer PP 






(Wt. °/o) 


PSSA<i> 


100 


100 


HDDA<2> 






MeOH (wt. %) 


on 
OA 


QO 






GF ^$frff 
GHN-30CGL 






SFifcng/cm 2 ) 


30 


50 


mtt&m [*+* (sec)] 


OU T t>U 






MR/MM 


1.4 


0.3 






^3 ft? 
















KO 


JLUU 






Yes 


Yes 



Note : (1) PSSA: p-styrene sulfonic acid (2) HDDA: Hexamethylene diol diacrylate (3) GF (glass fiber) 
nonwoven fabric GHN-30CGL (commercial item by Oji Paper Co., Ltd.) 

(4) GF (glass fiber) nonwoven fabric GMC-050E (commercial item by Oji Paper Co., Ltd.) 

(5) GF (glass fiber) paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(6) PAN (polyacrylonitrile) paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(7) Aramid nonwoven fabric XL-1040 (prototype by Japan Vilene Co., Ltd.) 

(8) Aramid paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(9) PE (polyethylene) fine porosity film High pore TM 6022 (Asahi Chemical Industry Co., Ltd. make) 

(10) The weight ratio of resin / reinforcing materials sheet. 

[0055] About the typical solid-state polyelectrolyte bipolar membrane of an example and the example of a 
comparison, conductivity was measured at 90% of relative humidity, and 30-80 degrees C of temperature 
requirements. A result is shown in drawing 3 - drawing 5 . 

[0056] If the approach of this invention is followed, even if it will use which reinforcement sheet from the 
result shown in drawing 3 - drawing 5 , a front face is smooth, and it turns out that solid-state 
polyelectrolyte bipolar membrane without a pinhole can be made. In addition, by using a diluent, the amount 
of resin adhering to a reinforcement sheet was able to be made into less than [ 1 /several ]. The thickness 
of the solid-state polyelectrolyte bipolar membrane of an example is 20-200. Although it is the range of 
mum, it can consider as desired thickness the basis weight of a reinforcement sheet, the compatibility of a 
reinforcement sheet and a partial saturation monomer constituent, the adhesion rate of resin, and by 
adjusting suitably the coating weight of a monomer constituent, and the pressure which presses it out, if it 
puts in another way. 

[0057] It turns out that it is in a level good as a polyelectrolyte which the conductivity of the solid-state 
polyelectrolyte bipolar membrane of this invention is the order of 10-5-10-2 Scm-1, and makes a 
phosphoric-acid radical a functional group from the result shown in drawing 3 - drawing 5 . The conductive 
temperature dependence of especially the solid-state polyelectrolyte bipolar membrane (examples 15 and 
16) containing the phosphoric-acid radical / sulfonic group content resin which consists of a copolymer of 
a phosphoric-acid radical content partial saturation monomer and p-styrene sulfonic acid was remarkably 
low, and the temperature requirement which is 30-80 degrees C showed 10-3-10-2 Scm-1 and high 
conductivity. On the other hand, since the solid-state polyelectrolyte bipolar membrane of the examples 3 
and 4 of a comparison uses the homopolymer of p-styrene sulfonic acid, compared with the solid-state 
polyelectrolyte bipolar membrane of examples 15 and 16, its conductivity is low, and its conductive 
temperature dependence is high. 
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[0058] Although the above example showed the experimental result of the solid-state polyelectrolyte 
bipolar membrane which has a reinforcement sheet, it is clear to have the electrolyte property same as the 
solid-state polyelectrolyte film which does not have a reinforcement sheet Therefore, the solid-state 
polyelectrolyte film which does not have a reinforcement sheet can be suitably used for the application as 
which a high mechanical strength is not required. 
[0059] 

[Effect of the Invention] [ whether after casting the constituent containing a phosphoric-acid radical 
content partial saturation monomer and a sulfonic group content partial saturation monomer as explained in 
full detail above, copolymerization is carried out by UV irradiation etc., and ] After sinking in or applying the 
constituent containing a phosphoric-acid radical content partial saturation monomer (or a phosphoric-acid 
radical content partial saturation monomer and a sulfonic group content partial saturation monomer) to a 
reinforcement sheet, by UV irradiation etc. a polymerization or by copolymerizing The solid-state 
polyelectrolyte (compound) film in which high proton conductivity is shown over a large temperature 
requirement and a large humidity requirement can be obtained without discharging an organic solvent. In 
the case of the solid-state polyelectrolyte bipolar membrane especially using a reinforcement sheet, it has 
the advantage of excelling in thermal resistance, chemical resistance, and dimensional stability. 
[0060] Moreover, the solid-state polyelectrolyte (compound) film containing the phosphoric-acid radical / 
sulfonic group content resin which consists of a copolymer of a phosphoric-acid radical content partial 
saturation monomer and a sulfonic group content partial saturation monomer has still higher conductivity, 
and its conductive temperature dependence is low. The solid-state polyelectrolyte (compound) film of this 
invention which has such a description is suitable for solid-electrolyte membranes, such as a primary cell, a 
rechargeable battery, and a fuel cell, a display device, various sensors, a signal transduction medium, a 
solid-state capacitor, ion exchange membrane, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] Without using especially an organic solvent about the suitable solid-state 
polyelectrolyte (compound) film for electrolyte membranes, such as a primary cell, a rechargeable battery, 
and a fuel cell, a display device, various sensors, a signal transduction medium, a solid-state capacitor, ion 
exchange membrane, etc., and its manufacture approach, this invention is excellent in thermal resistance, 
chemical resistance, and dimensional stability, and relates to the solid-state polyelectrolyte (compound) 
film in which high proton conductivity is shown over a large temperature requirement and a large humidity 
requirement, and its manufacture approach. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The polymer which belongs to the so-called cation exchange resin as a solid- 
state polyelectrolyte ingredient For example, polystyrene sulfonate, a polyvinyl sulfonic acid, a perfluoro 
sulfonic-acid polymer, Perfluoro carboxylic-acid polymer [Polymer Preprints, Japan Vol.42, No.7, and 
pp.2490-2492 (1993), Polymer Preprints, Japan Vol.43, No.3, and pp.735-736 (1994), Polymer Preprints and 
Japan Vol. — 42, No.3, and pp.730 (1993)] etc. — it is reported. 

[0003] Since it combines with specific ion firmly or the solid-state polymeric materials which have a 
sulfonic group especially in a side chain have the property which penetrates a cation or an anion 
alternatively, they are fabricated the shape of a particle, fibrous, or in the shape of film, and are used for 
various kinds of applications, such as electrodialysis film, diffusion-dialysis film, and a cell diaphragm. The 
fluorine system polyelectrolyte film which has a sulfonic group especially in the side chain of a perfluoro 
frame known for the trademark of Nafion (product made from DuPont) is excellent in thermal resistance 
and chemical resistance, and is put in practical use as an electrolyte membrane which is equal to the use 
under severe conditions. However, since the above fluorine system electrolyte membranes are difficult to 
manufacture, it has the problem of being very expensive. 

[0004] The solid-state polyelectrolyte which, on the other hand, introduced the alkyl sulfonic group or the 
alkyl phosphoric-acid radical into the heat resistant resin which has hydrocarbon frames, such as 
polybenzimidazole, is also reported (JP,9-87570,A, JP,9-1 1 0982,A). This solid-state polyelectrolyte has the 
outstanding thermal resistance (weight reduction initiation temperature: 250 degrees C or more) while 
showing high conductivity (1 0-4-1 0-2Scm-1 ) also under a 100-degree C elevated temperature in a 
moisture state, but when conductivity is not shown in the state of anhydrous, in case it creates a cast film, 
harmful solvents, such as dimethylacetamide, must be used for it. Moreover, since heat resistant resin, 
such as polybenzimidazole, is very expensive, there are many problems as general-purpose ingredients, 
such as the point of cost performance to an automotive fuel cell. Moreover, since not only a 
polybenzimidazole frame but the resin which generally has a hydrocarbon frame is inferior to anti-oxidation 
degradation nature, it is reported that a problem is in endurance (JP,2000-1 1 755,A). A solid-state 
polyelectrolyte which has further more high conductivity is desired. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] It is UV irradiation etc., after casting the constituent containing a phosphoric-acid 
radical content partial saturation monomer and a sulfonic group content partial saturation monomer as 
explained in full detail above. The solid-state polyelectrolyte (compound) film in which high proton 
conductivity is shown over a large temperature requirement and a large humidity requirement can be 
obtained without discharging an organic solvent a polymerization or by copolymerizing by UV irradiation 
etc., after sinking in or applying to a reinforcement sheet the constituent which is made to carry out 
copolymerization or contains a phosphoric-acid radical content partial saturation monomer (or a 
phosphoric-acid radical content partial saturation monomer and a sulfonic group content partial saturation 
monomer). In the case of the solid-state polyelectrolyte bipolar membrane especially using a reinforcement 
sheet, it has the advantage of excelling in thermal resistance, chemical resistance, and dimensional 
stability. 

[0060] Moreover, the solid-state polyelectrolyte (compound) film containing the phosphoric-acid radical / 
sulfonic group content resin which consists of a copolymer of a phosphoric-acid radical content partial 
saturation monomer and a sulfonic group content partial saturation monomer has still higher conductivity, 
and its conductive temperature dependence is low. The solid-state polyelectrolyte (compound) film of this 
invention which has such a description is suitable for solid-electrolyte membranes, such as a primary cell, a 
rechargeable battery, and a fuel cell, a display device, various sensors, a signal transduction medium, a 
solid-state capacitor, ion exchange membrane, etc. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the solid- 
state poly electrolyte film excellent in thermal resistance and chemical resistance, and its manufacture 
approach while having sufficient high conductivity to use it for a fuel cell etc. 

[0006] Another purpose of this invention is offering the solid-state polyelectrolyte bipolar membrane 
excellent in endurance, such as a mechanical strength and thermal resistance, chemical resistance, and 
dimensional stability, and its manufacture approach while having sufficient high conductivity to use it for a 
fuel cell. 
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MEANS 



[Means for Solving the Problem] In view of the above-mentioned purpose, wholeheartedly, as a result of 
research, the solid-state polyelectrolyte film which consists of a copolymer of the phosphoric-acid radical 
content partial saturation monomer to which this invention person etc. has one or more phosphoric-acid 
radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the sulfonic group 
content partial saturation monomer which has one or more sulfonic groups and one or more ethylene 
nature unsaturated bonds in intramolecular had remarkably high conductivity, conductive temperature 
dependence was low, and it discovered excelling in thermal resistance and chemical resistance. It 
discovered that the solid-state polyelectrolyte bipolar membrane excellent in the mechanical strength and 
endurance which show high proton conductivity over a large temperature requirement and a large humidity 
requirement was obtained, without using an organic solvent whether this invention person etc. infiltrates 
the constituent containing a phosphoric-acid radical content partial saturation monomer (or a phosphoric- 
acid radical content partial saturation monomer and a sulfonic group content partial saturation monomer) 
and a polymerization initiator into a reinforcement sheet again, and by carrying out a polymerization, after 
applying. This invention is completed based on this invention. 

[0008] That is, the solid-state polyelectrolyte film of this invention is characterized by consisting of a 
phosphoric-acid radical / sulfonic group content resin which comes to carry out the copolymer of the 
phosphoric-acid radical content partial saturation monomer which has one or more phosphoric-acid 
radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the sulfonic group 
content partial saturation monomer which has one or more sulfonic groups and one or more ethylene 
nature unsaturated bonds in intramolecular 

[0009] as a phosphoric-acid radical content partial saturation monomer — following general formula (A): — 
[Formula 7] 

H 2 C=<p R 2 O 

0=*C— 0-^CH 2 -Chr-o) n l j> OH — (A) 

OH 

( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or ], and n is the integer of 1-6.) — what is expressed is desirable. R1 is H or CH3, and, as for 
R2, it is desirable that they are H, CH3, or CH2CI. 

[0010] As for a sulfonic group content partial saturation monomer, it is desirable that it is p-styrene 
sulfonic acid. 

[001 1] After the method of manufacturing the solid-state polyelectrolyte film which has the proton 
conductivity it is nonconducting from a phosphoric-acid radical / sulfonic group content resin casts the 
mixture of the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the 
sulfonic group content partial saturation monomer which has one or more sulfonic groups and one or more 
ethylene nature unsaturated bonds in intramolecular, it is characterized by copolymerizing. 
[0012] After adding a photopolymerization initiator into the mixture of a phosphoric-acid radical content 
partial saturation monomer and a sulfonic group content partial saturation monomer and casting the 
obtained constituent on a shaping die, it is desirable by covering one [ at least ] field with a diactinism 
plate, and irradiating ultraviolet rays to copolymerize a phosphoric-acid radical content partial saturation 
monomer and a sulfonic group content partial saturation monomer. 

[0013] First solid-state polyelectrolyte bipolar membrane which has the proton conductivity of this 
invention is characterized by consisting of phosphoric-acid radical content resin and a reinforcement 
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sheet. As for phosphoric-acid radical content resin, it is desirable that it is the proton conductivity solid- 
state macromolecule which comes to carry out the polymerization of the phosphoric-acid radical content 
partial saturation monomer which has one or more phosphoric-acid radicals and one or more ethylene 
nature unsaturated bonds to intramolecular. As for a reinforcement sheet, it is desirable that it is the sheet 
which consists of fiber of minerals or the quality of organic. Moreover, as for a reinforcement sheet, it is 
desirable that they are textile fabrics, a nonwoven fabric, paper, or a resin film. As for a resin film, it is 
desirable that it is fine porosity. 

[0014] Whether the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular is infiltrated 
into a reinforcement sheet, and after the approach of this invention of manufacturing the first solid-state 
polyelectrolyte bipolar membrane which has the proton conductivity it is nonconducting from phosphoric- 
acid radical content resin and a reinforcement sheet applies, it is characterized by carrying out the 
polymerization of the phosphoric-acid radical content partial saturation monomer. 

[0015] In the above-mentioned approach, whether the constituent containing a phosphoric-acid radical 
content partial saturation monomer and a photopolymerization initiator is infiltrated into a reinforcement 
sheet, and after applying, it is desirable by inserting a reinforcement sheet into the support substrate of 
diactinism, and irradiating ultraviolet rays to carry out the polymerization of the phosphoric-acid radical 
content partial saturation monomer. 

[0016] Second solid-state polyelectrolyte bipolar membrane which has the proton conductivity of this 
invention is characterized by consisting of a phosphoric-acid radical / sulfonic group content resin, and a 
reinforcement sheet. As for a phosphoric-acid radical / sulfonic group content resin, it is desirable that it 
is the copolymer of the phosphoric-acid radical content partial saturation monomer which has one or more 
phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, and the 
sulfonic group content partial saturation monomer which has one or more sulfonic groups and one or more 
ethylene nature unsaturated bonds in intramolecular. 

[0017] The approach of manufacturing the second solid-state polyelectrolyte bipolar membrane which has 
the proton conductivity it is nonconducting from a phosphoric-acid radical / sulfonic group content resin, 
and a reinforcement sheet The phosphoric-acid radical content partial saturation monomer which has one 
or more phosphoric-acid radicals and one or more ethylene nature unsaturated bonds in intramolecular, 
The constituent containing the sulfonic group content partial saturation monomer which has one or more 
sulfonic groups and one or more ethylene nature unsaturated bonds in intramolecular Whether a 
reinforcement sheet is infiltrated and after applying, it is characterized by copolymerizing a phosphoric- 
acid radical content partial saturation monomer and a sulfonic group content partial saturation monomer. 
[0018] In the above-mentioned approach, whether the constituent containing a phosphoric-acid radical 
content partial saturation monomer, a sulfonic group content partial saturation monomer, and a 
photopolymerization initiator is infiltrated into a reinforcement sheet, and after applying, it is desirable by 
inserting a reinforcement sheet into the support substrate of diactinism, and irradiating ultraviolet rays to 
copolymerize a phosphoric-acid radical content partial saturation monomer and a sulfonic group content 
partial saturation monomer. 

[0019] While the first [ of this invention ] and second solid-state polyelectrolyte bipolar membrane is all 
30-80-degree C temperature requirements in a moisture state and shows the high conductivity of the 
range of 10-5-10-2 Scm-1, weight reduction initiation temperature has the outstanding thermal resistance 
of 200 degrees C or more, and does not cause change of appearances, such as telescopic motion, 
curvature, and interlaminar peeling, in the range of 30-100 degrees C, but shows the outstanding 
dimensional stability. The conductive temperature dependence of especially the solid-state polyelectrolyte 
bipolar membrane containing a phosphoric-acid radical / sulfonic group content resin is notably low, and 
the temperature requirement which is 30-80 degrees C shows the high conductivity of the range of 10-3- 
10-2 Scm-1. 

[0020] Moreover, in preparing the proton conductivity polyelectrolyte film, the polyelectrolyte prepared 
beforehand is dissolved in an organic solvent, and by the manufacture approach of this invention, ultraviolet 
rays are irradiated at a monomer constituent, and with a conventional method, the place which carries out 
cast film production, since copolymerization is carried out, it is released from a polymerization or the 
complicatedness which deals with an organic solvent. 
[0021] 

[Embodiment of the Invention] Hereafter, the proton conductivity solid-state polyelectrolyte (compound) 
film containing the phosphoric-acid radical content resin of this invention, or a phosphoric-acid radical / 
sulfonic group content resin and those manufacture approaches are explained to a detail. 
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[I] the phosphoric-acid radical content resin, and the phosphoric-acid radical / sulfonic group content 
resin used for phosphoric-acid radical content resin, and a phosphoric-acid radical / sulfonic group content 
resin this invention — following general formula (A): — [Formula 8] 



H 2 C=<p ^ O 

0==C--0-^CH2~CH-0^--P" 



I*- OH 
OH 



(A) 



( — however, R1 is hydrogen or an alkyl group, R2 is an alkyl group which is not permuted [ hydrogen, a 
permutation or], and n is the integer of 1-6.) — the phosphoric-acid radical content partial saturation 
monomer expressed — an indispensable component — carrying out — a polymerization — or it 
copolymerizes. R1 is H or CH3, and, as for R2, it is desirable that they are H, CH3, or CH2CI. The above- 
mentioned phosphoric-acid radical content partial saturation monomer may be copolymerized with this and 
other partial saturation monomers which may be copolymerized. 

[0022] (1) The structure expression of the monomer which can be used suitable for this invention among 
the phosphoric-acid radical content partial saturation monomers expressed by the phosphoric-acid radical 
content partial saturation monomer general formula (A) is shown in Table 1 , and the physical properties of 
these monomers are shown in Table 2. these monomers — uni-chemical one — Co., Ltd. — from — it is 
sold as a trade name PhosmerTM. However, the phosphoric-acid radical content partial saturation 
monomer which can be used for this invention is not limited to these. 
[0023] 
[Table 1] 



CH 3 

H 2 C=C 



H 2 OC 



0-CH 2 -CH 2 - 



<pH 3 



O-lj^OH 
OH 



Phosmer™M 



Phosmer™MH 



C O 
0-CH2-CH 2 -0-^-OH 

O- +NH 2 -CH 2 -CH 2 -OH 



H 2 OC 

0-CH 2 -CH-0~lj>-OH 
OH 



Phosmer™CL 



H 2 OCH 



0-CH 2 -CH 2 -0-P-OH 
OH 



Phosmer™A 



9H3 

H 2 C=C 

0-9 o 

0-{cH 2 -CH 2 -oj^^OH 
OH 

n=4~5 



Phosmer™PE 



CH 3 

T*>* K • HaC=9 Phosmer™PP 

#"Jt*^PlfU>yya-^ 0-9 9H3 o ™osmer 

*$$ % ) U b 0 ^ CH2 _ CH _ 0 j^_ 0H 

[0024] 
[Table 2] 
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K (Phoamer™) 
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CL 


A 


PE 
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440 
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(ndat20°C) 


1.4562 


1.4815 
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SO 
(No. I) 


800 
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(No. 2) 
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55 
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4.1 


4.3 
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4.0 
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[0025] The phosphoric-acid radical content partial saturation monomer of a general formula (A) may be 
used independently, and may use two or more sorts together. 

[0026] (2) Other partial saturation monomer above-mentioned phosphoric-acid radical content partial 
saturation monomers which may be copolymerized, and the partial saturation monomer which may be 
copolymerized can be divided roughly into the following two groups (2-1) and (2-2). 
[0027] (2-1) The partial saturation monomer containing the partial saturation monomer acid radical 
containing an acid radical is a compound which has at least one acid radical and at least one ethylene 
nature unsaturated bond in intramolecular. A sulfonic group, a carboxylic-acid radical, etc. are mentioned 
as an acid radical. Among these, a sulfonic group content partial saturation monomer is desirable, and a 
phosphoric-acid radical / sulfonic group content resin is obtained by copolymerization of a phosphoric-acid 
radical content partial saturation monomer and a sulfonic group content partial saturation monomer. Its 
conductive temperature dependence is notably low while the solid-state polyelectrolyte (compound) film 
containing a phosphoric-acid radical / sulfonic group content resin has the further excellent conductivity. 
[0028] As an example of a sulfonic group content partial saturation monomer, an allyl compound sulfonic 
acid, a meta-allyl compound sulfonic acid, a vinyl sulfonic acid, p-styrene sulfonic acid, a butyl acrylate 
(meta)-4-sulfonic acid, an AKURIRO (meta) oxybenzene sulfonic acid, t-butyl acrylamide sulfonic acid, 2- 
acrylic-2-acrylamido-2-methyl propane sulfonic acid, etc. are mentioned, p-styrene sulfonic acid is 
desirable especially. However, since the allyl group starts degradative chaintransfer, as for an allyl 
compound sulfonic acid and a meta-allyl compound sulfonic acid, it is desirable to make the amount used 
into less than 65 % of the weight. These sulfonic group content partial saturation monomers may be 
independent, and may use two or more sorts together. As an example of a carboxylic-acid radical content 
partial saturation monomer, an acrylic acid (meta), a crotonic acid, a maleic acid, a fumaric acid, an itaconic 
acid, a maleic-acid anhydride, etc. are mentioned. These carboxylic-acid radical content partial saturation 
monomers may be independent, and may use two or more sorts together. 

[0029] (2-2) Partial saturation monomer which does not contain an acid radical (2-1) Although it is except 
having indicated and not a gas but all the partial saturation monomers that have one or more ethylene 
nature unsaturated bonds in intramolecular are contained in this partial saturation monomer in ordinary 
temperature, acrylonitrile, acrylic ester (meta), and the styrene that is not permuted [ a permutation or] 
are suitable especially (meta). It is desirable to use ethylene GURIKORUJI (meta) acrylate, TORIMECHI roll 
pro pantry (meta) acrylate, hexamethylene JIORUJI (meta) acrylate, a divinylbenzene, etc. which contain 
two or more ethylene nature unsaturated bonds in 1 intramolecular in order to improve the chemical 
resistance of the solid-state polyelectrolyte (compound) film. 

[0030] (3) Weight ratio phosphoric-acid radical content partial saturation monomer of each partial 
saturation monomer (1) Other partial saturation monomers (2) Weight ratio (1) / (2) Although it is the range 
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of 100 / 0 - 20/80, it is (1)/(2) preferably. = it is 80 / 20 - 50/50. Moreover, other partial saturation 
monomers (2) Partial saturation monomer which contains an acid radical in inside (2-1) The other partial 
saturation monomer (2-2) A weight ratio brings the plus effectiveness to proton conductivity (2-1). It is 
desirable to consider as the range of (2-1) / (2-2) = 100 / 0 - 50/50 so that it may become dominant, 
therefore, the case where a sulfonic group content partial saturation monomer is used as a partial 
saturation monomer (2-1) containing especially an acid radical — the weight ratio of a phosphoric-acid 
radical content partial saturation monomer / sulfonic group content partial saturation monomer — 100/0 

- 20/80 — it is 80 / 20 - 50/50 preferably, and the weight ratios of an acid radical content partial 
saturation monomer besides sulfonic group content partial saturation monomer/are 100 / 0 - 50/50. 
[0031] [II] As a photopolymerization initiator added to a monomer constituent by photopolymerization 
initiator this invention (1) — R-(CO) x-R' (R, R' = hydrogen, or a hydrocarbon group — ) the contiguity poly 
ketone compounds (for example, diacetyl — ) expressed by x = 2-3 (2), such as dibenzyl a-carbonyl 
alcohols expressed by R-CO-CHOH-R' (R and R' = hydrogen or hydrocarbon group) (for example, benzoin 
etc.), (3) Acyloin ether expressed by R-CH(OR")-CO-R' (R, R' f R"= hydrocarbon group) (for example, 
benzoin methyl ether etc.), (4) a-permutation acyloins (for example, a-alkyl benzoin etc.) expressed by Ar- 
CR(OH)-CO-Ar (Ar = aryl group and R = hydrocarbon group) and (5) There are polykaryotic quinones (for 
example, 9, 1 0-Anthraquinone, etc.). These photopolymerization initiators are independent respectively, or 
can be used together and used. 

[0032] the amount of the photopolymerization initiator used — the sum total weight of a partial saturation 
monomer — receiving — 0.5 - 5% of the weight of the range — it is 1 - 3% of the weight of the range 
preferably. If it is less than 0.5 % of the weight, since a polymerization or copolymerization will not be 
completed in predetermined UV irradiation time amount but an unreacted monomer will remain, it is not 
desirable. Moreover, the polymerization degree of the resin obtained with super-** 5% of the weight is too 
low, and since the amount of the photopolymerization initiator used is in the inclination which resin colors, 
it is not desirable. 

[0033] By this invention, the dissolution into the monomer mixture of a photopolymerization initiator is 
made easy, the viscosity of a partial saturation monomer is lowered and it makes it easy to sink in to a 
reinforcement sheet, and the coating weight to a reinforcement sheet is made to decrease, and low boilers, 
such as a methanol and an acetone, may be added as a diluent for the purpose, such as making thin 
thickness of the solid-state polyelectrolyte (compound) film. 

[0034] [III] The reinforcement sheet used for reinforcement sheet this invention can be divided roughly into 
the three following groups. 

(1) The textile fabrics which consist of the sheet glass fiber which consists of an inorganic fiber, an alumina 
fiber, rock wool fiber, slag fiber, etc., a nonwoven fabric, paper, etc. are mentioned, the basis weight of the 
sheet which consists of an inorganic fiber — 10-60 mg/cm2 — desirable — 10-40 mg/cm2 — it is — 
thickness — 1-60 mum — desirable — 5-40 It is the range of mum. 

[0035] (2) The textile fabrics which consist of the sheet nylon fiber which consists of organic fiber, 
polyester fiber, an acrylic fiber, an aramid fiber, etc., a nonwoven fabric, paper, etc. are mentioned. 
However, since the temperature of the solid-state polyelectrolyte (compound) film may rise to about 1 00 
degrees C at the time of UV irradiation, it is required to have sufficient thermal resistance to bear it. The 
basis weight and thickness of a sheet it is thin from organic fiber are the same as the case of (1). However, 
when the monomer constituent sunk in or applied contains the partial saturation monomer which has 
strong acid radicals, such as a sulfonic group, since the textile fabrics which consist of nylon fiber, a 
nonwoven fabric, paper, etc. have weak acid resistance, they are unsuitable. 

[0036] (3) As a resin film which sinks in or applies a resin film monomer constituent, films, such as 
polyethylene resin, polypropylene resin, Pori 3-methyl pentene resin, nylon 6 resin, polyester resin, 
thermoplastic polyurethane, polysulfone resin, polyether sulphone resin, polyether ether ketone resin, 
aramid resin, polyimide resin, and fluorine system resin, are desirable. Although a fine porosity film or a 
nonporous film is sufficient as a resin film, the viewpoint of the impregnating ability of a monomer 
constituent to the former is desirable. However, when the monomer constituent to infiltrate contains the 
partial saturation monomer which has strong acid radicals, such as a sulfonic group, since acid resistance 
of a nylon film is not strong, it is unsuitable. 

[0037] In the case of a fine porosity film, the smallest possible one of the aperture of a fine hole is 
desirable, and it is desirable that it is especially a diameter of submicron one. Moreover, the larger possible 
one of the hole density of the whole fine porosity film is desirable, and it is especially desirable that it is 40 

- 50% (opposite surface area). The thickness of a resin film is 1-40. mum is desirable and it is 5-25. The 
range of mum is more desirable. 
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[0038] Although it changes greatly with absorptivity of a monomer constituent if it puts in another way, as 
for the weight ratio of a reinforcement sheet / monomer constituent, generally, it is [ the weight ratio of a 
reinforcement sheet and a monomer constituent ] desirable the compatibility over the monomer 
constituent of a reinforcement sheet and that it is the range of 1 / 20 - 1/2. 
[0039] [IV] After casting the constituent containing both the partial saturation monomer and a 
photopolymerization initiator for a shaping die in the case of the solid-state polyelectrolyte film which 
consists of a manufacture approach phosphoric-acid radical content partial saturation monomer of the 
solid-state polyelectrolyte (compound) film, and a sulfonic group content partial saturation monomer and 
covering with a diactinism plate, it can manufacture by irradiating ultraviolet rays and carrying out 
copolymerization of both the partial saturation monomer. 

[0040] Moreover, whether in the case of the solid-state polyelectrolyte bipolar membrane which consists 
of a phosphoric-acid radical content partial saturation monomer (or a phosphoric-acid radical content 
partial saturation monomer and a sulfonic group content partial saturation monomer) and a reinforcement 
sheet, the constituent containing a partial saturation monomer and a photopolymerization initiator is 
infiltrated into a reinforcement sheet, and after applying, it can manufacture by inserting a reinforcement 
sheet into the support substrate of diactinism, irradiating ultraviolet rays, and photopolymerizing a partial 
saturation monomer. 

[0041] It does not paste up with the solid-state polyelectrolyte obtained by carrying out the polymerization 
of having the thermal resistance which bears the temperature up at the time of the polymerization by 
ultraviolet-rays permeability being not only high but UV irradiation, a partial saturation monomer 
constituent, and this, but two support substrates which sandwich this in carrying out the UV irradiation 
polymerization of the reinforcement sheet which sank in the partial saturation monomer constituent need 
for detachability to be good. 

[0042] Usually, although the glass plate to be used is very good about ultraviolet-rays permeability and 
thermal resistance, since it sticks with the solid-state polyelectrolyte obtained by the polymerization or 
copolymerization of a partial saturation monomer used for this invention, it is desirable to use it, after 
applying the remover of a silicone system or a fluorine system to the front face of a glass plate beforehand 
or sticking the thin bright film of a fluororesin system. 

[0043] The resin plate which has the thermal resistance of 100 degrees C or more with sufficient 
ultraviolet-rays permeability, such as Pori 3-methyl pentene [ besides fluorine system resin, such as 
polyperfluoro vinyl ether resin (PFA) and polyvinylidene fluoride resin (PVDF), ] resin and polypropylene 
resin, in addition to a glass plate can be used. 

[0044] In performing UV irradiation on both sides of whether it covers with a diactinism plate and UV 
irradiation is performed or a partial saturation monomer constituent is infiltrated, and the applied 
reinforcement sheet between two support substrates, after casting a partial saturation monomer 
constituent, it is necessary to press out air and an excessive partial saturation monomer constituent out of 
a system. For example, when using a reinforcement sheet, it is desirable to perform UV irradiation, keeping 
it level in the condition of having stopped by the clip or the clamp, having put the pressure equally between 
two support substrates, as shown in drawing 1 . the UV irradiation reinforcement at the time of 
photopolymerization — 5-50 mW/cnr»2 — it considers as 1 0 - 25 mW/cm2 preferably. 
[0045] the thickness of the solid-state polyelectrolyte (compound) film — 300 below mum — desirable — 
10-100 mum — more — desirable — 10-30 It is referred to as mum. 
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EXAMPLE 



[Example] Although the following examples explain this invention to a detail further, this invention is not 
limited to these. 

[0047] After adding the methanol to the partial saturation monomer constituent shown in one to examples 
1-1 6 and example of comparison 4 table 3 as a diluent and adjusting viscosity to it, 2% of the weight of the 
IRUGA cure 651 (2 and 2-dimethoxy -1, 2-bibenzyM-ON) and 1% of the weight of the IRUGA cure 500 (1- 
hydroxy cyclohexyl phenyl ketone + benzophenone) were dissolved as a photopolymerization initiator, 
having used the whole partial saturation monomer as 100 % of the weight After adopting various kinds of 
nonwoven fabrics or papers as a reinforcement sheet and infiltrating a partial saturation monomer 
constituent into a reinforcement sheet, as shown in drawing 1 and drawing 2 , it is partial saturation 
monomer constituent sinking-in reinforcement sheet between two glass plates which applied the 
silicone remover. Using the high pressure mercury vapor lamp (the toss cure 400 by Toshiba Electric 
Equipment Corp., and HC-041 1 mold), the predetermined time exposure of the ultraviolet rays of 20 
mW/cm2 was carried out, photopolymerization of the partial saturation monomer constituent was carried 
out to the partial saturation monomer constituent sinking-in reinforcement sheet, and solid-state 
polyelectrolyte bipolar membrane was produced. The class of a partial saturation monomer constituent and 
reinforcement sheet and a basis weight, UV irradiation time amount, and the description of bipolar 
membrane are shown in Table 3. 



[0048] 
[Table 3] 



#JNo. 








(wt.%) 


Phosmer M 


50 




50 


Phosmer PP 


50 


96 


50 


PSSAtt 








HDDA<*> 




5 




miM MeOH(wt.%) 


0 


50 


75 


0 


50 


75 


50 


75 




mm 


GHN-30CGL<a 


GHN-30CGL 


GF 7«W 
GMC-050E<4> 


^t(mg/cm 2 ) 


80 


30 


50 


mstrnm im+& (sec)] 


40 + 40 


40 + 40 


40 + 40 


stem 




9.6 


7.5 


4.7 


8.5 


6.1 


4.2 


7.2 


4.0 








&» 












170 


140 


110 


160 


130 


110 


170 


120 




No 


No 


Yes 


No 
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[0049] Table 3 continuation 



MNo. 


90M4 




Jttfctt 6 




Phosmer M 






50 






x ILUoXLLcr ITr 


95 


50 


95 


(wt. %) 


PSSA»> 










HDDA<=> 


5 




5 


MeOH (wt. %) 


50 


75 


75 


50 






GMC-050E 


GF M (6> 


GFSS 


h 


i^S(mg/cra 2 ) 


50 


40 


40 




40+40 


40 + 40 


40 + 40 






6.0 


5.0 


4.5 


5.3 






&& 


im 
















S£(Mm)> 


160 


100 


90 


87 






Yes 


No 


No 


No 



[0050] Table 3 continuation 





H36OT7 








Phosmer M 


50 




50 




Phosmer PP 


50 


95 


50 


mam- 

(wt. %) 


PSSA^ 








HDDA<2> 




5 




^rjyW MeOH (wt. %) 


75 


50 


75 




mm 


PAN#G«» 


PAN« 


XL-1040» 




i¥_£(mg/cm 2 ) 


38 


38 


40 




40+40 


40 + 40 


120 + 120 




mm/mm 


3.8 


5.0 


13.3 










ftff 
















75 


70 


200 






Yes 


Yes 


Yes 
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[0051] Table 3 continuation _ 



[0052] Table 3 continuation 





Attn io 


ASM 11 


J£*#J12 




Pliosmex* M 




50 






PVi/\awia« DP 

ir xLosmer irx 


95 


50 


95 


(wt. %) 


PSSA™ 








HDDA^ 


5 




5 


ftWtt MeOH (wt. %) 


50 ' 


75 


50 






XL- 1040 










40 


35 


35 


JUMffll (sec)] 


120 + 120 


120 + 120 


120 + 120 






10.1 


5.6 


4.7 










BkM 










i~U 




J*£(fni) 


190 


45 


38 






Yes 


Yes 


Yes 






mmm 13 


mam 14 


nmmv> 




Phosmer M 


50 




50 




Phosmer PP 


50 


95 




(wt. %) 


PSSA<i> 






50 


HDDA^ 




5 




#*aS MeOH (wt. %) 


50 


50 


70 




«■ ! 


6022<«> 


#r 6022 


GHN-30CGL 






25 


25 


30 


mama »+s (sec)] 


40 + 40 


40 + 40 


60 + 60 






3.1 


2.7 


2.3 






ft* 


AM 


Bk& 










±is 




J?c?(yin) 


37 


20 


104 






No 


No 


Yes 
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[0053] Table 3 continuation 



0JNo. 


m&m le 




WJ2 




Phoamcr M 


50 


50 




■cy. _j 


XyhAttvM aw "DTD 

Jr no am ex rr 




50 


95 


(wt. %) 


PSSA<^ 


60 






HDDA <a) 






5 


#*tfPJ MeOH(wt.%) 


70 


50 


50 






-f- 4 - ^ h 






^(mg/cm*) 


50 






J8*fB#IW (sec)] 


60 + 60 


40 + 40 


40 + 40 






0.8 










ftiSF 


A* 


ft«F 
















ift 100 




#120 






Yes 


No 


No 



[0054] Table 3 continuation 



m No. 


JtCfflia 




(wt. %) 


Phosmer M 






Phosmer PP 






PSSAd) 


100 


100 


HDDA<2) 






«WB MeOH (wt. %) 


82 


82 




as 


GF ^FKfc* 
GHN-30CGL 






30 


50 


fiBltNpM [S+X (sec)] 


60 + 60 


60+60 






1.4 


0.3 










+t/ 






52 


100 




Yes 


Yes 



Note : (1) PSSA: p-styrene sulfonic acid (2) HDDA: Hexamethylene diol diacrylate (3) GF (glass fiber) 
nonwoven fabric GHN-30CGL (commercial item by Oji Paper Co., Ltd.) 

(4) GF (glass fiber) nonwoven fabric GMC-050E (commercial item by Oji Paper Co., Ltd.) 

(5) GF (glass fiber) paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(6) PAN (polyacrylonitrile) paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(7) Aramid nonwoven fabric XL-1040 (prototype by Japan Vilene Co., Ltd.) 

(8) Aramid paper (prototype by Awa Paper Manufacturing Co., Ltd.) 

(9) PE (polyethylene) fine porosity film High pore TM 6022 (Asahi Chemical Industry Co., Ltd make) 

(10) The weight ratio of resin / reinforcing materials sheet. 

[0055] About the typical solid-state polyelectrolyte bipolar membrane of an example and the example of a 
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comparison, conductivity was measured at 90% of relative humidity, and 30-80 degrees C of temperature 
requirements. A result is shown in drawing 3 - drawing 5 . 

[0056] If the approach of this invention is followed, even if it will use which reinforcement sheet from the 
result shown in drawing 3 - drawing 5 , a front face is smooth, and it turns out that solid-state 
polyelectrolyte bipolar membrane without a pinhole can be made. In addition, by using a diluent, the amount 
of resin adhering to a reinforcement sheet was able to be made into less than [ 1 /several ]. The thickness 
of the solid-state polyelectrolyte bipolar membrane of an example is 20-200. Although it is the range of 
mum, it can consider as desired thickness the basis weight of a reinforcement sheet, the compatibility of a 
reinforcement sheet and a partial saturation monomer constituent, the adhesion rate of resin, and by 
adjusting suitably the coating weight of a monomer constituent, and the pressure which presses it out, if it 
puts in another way. 

[0057] It turns out that it is in a level good as a polyelectrolyte which the conductivity of the solid-state 
polyelectrolyte bipolar membrane of this invention is the order of 10-5-10-2 Scm-1, and makes a 
phosphoric-acid radical a functional group from the result shown in drawing 3 - drawing 5 . The conductive 
temperature dependence of especially the solid-state polyelectrolyte bipolar membrane (examples 1 5 and 
16) containing the phosphoric-acid radical / sulfonic group content resin which consists of a copolymer of 
a phosphoric-acid radical content partial saturation monomer and p-styrene sulfonic acid was remarkably 
low, and the temperature requirement which is 30-80 degrees C showed 10-3-10-2 Scm-1 and high 
conductivity. On the other hand, since the solid-state polyelectrolyte bipolar membrane of the examples 3 
and 4 of a comparison uses the homopolymer of p-styrene sulfonic acid, compared with the solid-state 
polyelectrolyte bipolar membrane of examples 15 and 16, its conductivity is low, and its conductive 
temperature dependence is high. 

[0058] Although the above example showed the experimental result of the solid-state polyelectrolyte 
bipolar membrane which has a reinforcement sheet, it is clear to have the electrolyte property same as the 
solid-state polyelectrolyte film which does not have a reinforcement sheet. Therefore, the solid-state 
polyelectrolyte film which does not have a reinforcement sheet can be suitably used for the application as 
which a high mechanical strength is not required. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the partial cross-section side elevation showing the condition of having pinched solid- 
state polyelectrolyte bipolar membrane between two glass plates. 

[Drawing 2] It is the top view showing the condition of having pinched solid-state polyelectrolyte bipolar 
membrane between two glass plates. 

[Drawing 3] (a) is a graph which shows the relation between temperature T (degree C) and conductivity log 
(sigma/Scm -1) about the solid-state polyelectrolyte bipolar membrane of examples 3 and 4, and (b) is a 
graph which shows the relation between temperature T (degree C) and conductivity log (sigma/Scm -1) 
about the solid-state polyelectrolyte bipolar membrane of examples 7 and 8. 

[Drawing 4] (a) is a graph which shows the relation between temperature T (degree C) and conductivity log 
(sigma/Scm -1) about the solid-state polyelectrolyte bipolar membrane of examples 9 and 10 f and (b) is a 
graph which shows the relation between temperature T (degree C) and conductivity log (sigma/Scm -1) 
about the solid-state polyelectrolyte bipolar membrane of examples 1 1 and 12. 

[Drawing 5] (a) is a graph which shows the relation between temperature T (degree C) and conductivity log 
(sigma/Scm -1) about the solid-state polyelectrolyte bipolar membrane of an example 15 and the example 
3 of a comparison, and (b) is a graph which shows the relation between temperature T (degree C) and 
conductivity log (sigma/Scm -1) about the solid-state polyelectrolyte bipolar membrane of an example 16 
and the example 4 of a comparison. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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Phosmer ,M A 



7i"> K • 



CH 3 
H 2 C=C 

°-f/ v ? 

0-(CH 2 -CH 2 -0)-P-0H 

n=4~5 " ° H 



Phosmer JM PE 



CH 3 

7vy K ■ **** H 2 C=C Phosmer™PP 

3K'J^>^ptfu^-ja-;u O-C , CH 3 o ^nosmer 
* 9 * 'J U- h O-lcHa-CH-O^OH 
n=5~6 

[0 0 2 4] [f£ 2] 



50 
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^U— K (Phosmer™) 


M 


MH 


CL 


A 


PE 


PP 




210 


271 


258.5 


196 


333 


440 


itfi (at20°C) 


1.392 


1.302 


1.453 


1.468 


1.248 


1.157 


(ndat20°C) 


1.4562 


1.4815 


1.4785 


1.4664 


1.4696 


1.4577 


(poise at 20 °C) 
BrookfieldM&^ff 
No.) Kl«fc 


(No. 1) 


(No. 2) 


(No. 2) 


320 
(No. 2) 


(No. 1) 


jj 

(No. 2) 






533.3 


206.6 


433.3 


571.4 








500£LT 


196 


410WT 




320 


255 


gi&OpH 




9.4 












(wt%at20 < C) 


4.1 


4.3 


1.3 


9.4 






(wt%at25t:) 










4.0 


3.2 






2-t KP*$afllr 

mm, 


7 fa -fi> 


N£. 


TOE 





mrnxm^x^x^^ 2m^±^mvxh^\ 

[0 0 2 6] (2) #X«L4»«tt07«mW«tE 
2 » (2-1), (2-2)^*»J-C**. 

[0027] (2-1) UK'ftttsriHHilflc 

[00 2 8] ^/u*^i8a**^ta«i*l**©«i: UT 

fyx^y^ t-^w^y^r^ K^^*y», 
SF*uv\ rtfcu ry/MMys, ^ry;w 

*ft>H£teU T y /l^/^degradative chaintransfer 



[0 0 2 9] (2-2) W&&ttl>ft^mni£*ft 
(2-i) fce«ufcfiw-c, HMa-e*c#-cft<, shwc 

hy r^yw k ^i^^w^;*-— 

[0 0 3 0] (3) 47tBR]]Mfcfl£<Z>£ftJt 

£<£>M*)£(l)/(2) ttl00/0—20/80©ttfflT?*>5^ *F 
*U<tt(l)/(2) = 80/20-50/50T*fc^o SSfcfl&O^tS 

fn¥*#(2) ^F«»¥»»(2- 

l) i:*tba*Kz>^Fia»**»(2-2) (Dmmtte, 
h^e#tti-^^^a^^t>fcb-r(2-i) ^steuift 

l>J:M^ (2-0/(2-2) = 100/0~50/50(Dt5ffi<ki-^(D 

(2-1) ur ^^*^ll»^^l»*«(c«r««'f-a 

«SSl**#^a*Jttt 100/0— 20/80, U< fct80/20 
—50/50X*fe 19 , * A** >'»X#*^Sft¥*ffc/'fl&£> 
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13 

•***^«8ft#**<o**Jtr±ioo/0'>-50/50-e*>-5o 
[0031] [ii] %n&mm 

(1) R-(C0)x-R' (R, R' = **X#Wbic**. x = 2 

-3) icJ:5*S*L«j»»*y^h^k-64Wi 

^Tir^VK , (2) R-CO-CHOH-R' (R, 

R' = 7k*Xfi^b7k*S) KiJ;!>*S*bSa-*^*= 

;V7;W3^S (W^.«^<^5/>f W) , (3) R-CH(0 

r")-co-r' (r, r', r=mt7kmm) ^^vrnztizr 

. (4) Ar-CR(0H)-C0-Ar (Ar = TU-;^ R = 
[0 0 3 2] *«^BB»»l©«ffl*tt, >F^fP¥S#:^ 

mM^m^m^x^m^^m^-r, 20 

JBaMffi^sftifctefcs^-es* b< ftv\ 
[0033] *»wrr±, *«^w^^***ia#« 

CM/Xffm «r*P T i> ft v \ 

[0 0 3 4] [III] ffi^v— h 30 
*»«^«ffl-r«Wa»^— MS, TIB© 3»fcfc«-e# 
-5c 

«BII*»64Si^- h^S^lO— 60 uig/ciii 2 . 
<telO~ 40 ing/cm 2 ^fet) , JWSttl— 60 /* n> b < 
t^:5~40 midO^HT*$>^o 
[0 0 3 5] (2) tlfW^^S^h 

«**ioo , ca<*'C±*-f*«^4:*>*>s«>-e^ -^tu- 

[0 0 3 6] (3) M$£7 <i frJ* so 



14 

fvi^i^^fcHIB, ^nV-6»Jg, 7Kyx^r;u» 
J3g. HSflTMttaKy !>W^v»ilB, ^y^M«, # 
yx-r/v^^tNylR *Ky f^x- 7Vi-y b v 
fflls 5 KM, zKy-f K«MB, 7y*JHMW 
©^ /u*jWMs UV\ ^Tj|g^ ^ tVM%m&?\J&? 4 A* 

[0 0 3 7] »*ftt£:7>r^A©j»-g\ «?L<7>?L^teffi 
ffl*S«rt*#v>*j6Sff*b<, #(£40-50% W*® 

st) -e*>5©3Wff*i>\, mm? scorns 40 

[0 0 3 8] «3ft^- b £ ¥l#IB/^0S*tt;H\ ft 

[0039] [iv] Bft«£^*flm <*ao 
[0040] ^fc y ^ii»*#^F<aft*«# cx» y v 

[0 0 4 1] ^«^*«»^*Sr^Ufc«»^- h 

««itt*a»ftc£^ifT* 
[0042] mnmm-r^^y^mm^mmmmt 
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16 



/v^-T/^mm (pfa) , &y yyfcyf-Vyt^Mffi (p 

VDF) §©7y^W©i s ^y S-^/W^^v^ 
•*iMfflS*>5 0 «*tf*fi»->— h«r«ffl-r-B»^ mi 

t\ * y ^^x^^^^^Jh^fc«mr% 

i»B8iW»*r±5— 50 mW/cm 2 , U< mW/cm 2 

[0 0 4 5] HflcW^WSfJI JK©*C*tt300 
Min^T, ff*b<ttlO— 100 jk"U J: «9 L < telO- 
30 ^in^*r^ 0 



[0 0 4 6] 

[004 7] 1—16, Jfci&^J 1 — 4 

*^T651 (2,2-vM h^-l,2-^7x= /t^^V-l- 
^X) ^t^lfi*%^-f/^^^^T500 

HlRt^EI2{2:^J:5^ ^y ^-^mMM^m^V 

-h&Asteo *iE7k«*r as3£S*f a*) Sh^^^r' 

400, HC-0411M) £r/B^T, ^ffi»¥*#«Lric**S*t 
M-20 mW/cm 2 ^^i®^BfT^^^#tbT, ^ 

[0 0 4 8] 
[*3I 



#JNo. 


mmm 1 




mmm3 


JUE4fe 
(wt. %) 


Phosmer M 


50 




50 


Phosmer PP 


50 


95 


50 


PSSA^> 








HDDA<2> 




5 




MeOH (wt. %) 


0 


50 


75 


0 


50 


75 


50 


75 






GF ^l&fc 
GHN-30CGL (3) 


GF^^Nf? 
GHN-30CGL 


GF ^F-flfetfi 
GMO050E<4> 


EFS(mg/cm 2 ) 


30 


30 


50 


jwaraw im+m (sec)] 


40 + 40 


40 + 40 


40 + 40 




0^-^(10) 


9.6 


7.5 


4.7 


8.5 


6.1 


4.2 


7.2 


4.0 






A» 








i-> 






170 


140 


110 


160 


130 


110 


170 


120 




No 


No 


Yes 


No 



[0 0 4 9] t3oo^ 



50 
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#JNo. 




^MM 5 


mmme 




Phosmer M 






50 


- 




Phosmer PP 


95 


50 


95 


mm 

(wt. %) 


PSSA<» 






- 


- 


ELDDA <2) 


5 


- 


5 


MeOH (wt. %) 


50 


75 


75 


50 






GF 

GMC-050E 




GF*ft 




SPftGngAmvO 


50 


40 


40 


jr*m*m »+* (sec)] 


40 + 40 


40 + 40 


40 + 40 






6.0 


5.0 


4.5 


5.3 
























J^^m) 


160 


100 


90 


87 






Yes 


No 


No 


No 



[0 0 5 0] *3o^ 



#iJNo. 










Phosmer M 


50 




50 




Phosmer PP 


50 


95 


50 


(wt. %) 


PSSA^> 








HDDA<2> 




5 




ftftffl MeOH (wt. %) 


75 


50 


75 




mm 


PAN3fc< 6 > 


PAN 3ft 


XL 1040<7) 




EPJIlGiig/cm 2 } 


38 


38 


40 


flM*H*W (sec)] 


40 + 40 


40 + 40 


120 + 120 




muz/mi 


3.8 


5.0 


13.3 


























75 


70 


200 






Yes 


Yes 


Yes 



[0 0 5 1] ^3o^ 
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#JNo. 


H5£#J 10 


11 


mmm 12 


(wt. %) 


Phosmer M 




50 




Phosmer PP 


95 


50 


95 


PSSA (1 > 


- 


- 


- 


HDDA® 


5 


- 


5 


#3K»J MeOH (wt. %) 


50 


75 


50 




mm 


XL* 1040 






i^4(mg/cm2) 


40 


35 


35 


ffiUfoNMW [*+* (see)] 


120 + 120 


120 + 120 


120 + 120 




mm/urn 


10.1 


5.6 


4.7 
















^> 


J¥£(nm) 


190 


45 


38 




Yes 


Yes 


Yes 



[0 0 5 2] i3 00 4 t 





3IJ£#J 13 


nnfew 14 


^GS0i 15 


(wt. %) 


Phosmer M 


50 




50 


Phosmer PP 


50 


95 




PSSA^ 






50 


HDDA {2 > 




5 




^r^lj MeOH (wt. %) 


50 


50 


70 






6022<»> 


^-TtfST 6022 


GF ^FWff 
GHN-30CGL 


£FS(mg/cm2) 


25 


25 


30 


flB*tR#B3 l&+m (sec)] 


40 + 40 


40 + 40 


60+60 




ft is— h<10) 


3.1 


2.7 


2.3 






*» 












JQi££(mn) 


37 


20 


104 




No 


No 


Yes 



[0 0 5 3] i3oo 4 t 
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22 



#JNo. 


H»J 16 


J*«0iJ 1 






Phosmer M 




PA 

oU 






Phosmer PP 




50 


95 


(wt. %) 


PSSA^ 


- /-\ 
OU 






HDDA <2) 






5 


MeOH (wt. %) 


70 


50 


50 
















50 




- 


J»*N$W C*H-K (sec)] 


60 + 60 


40 + 40 


40 + 40 




mm/mm 

Wis— N<io> 


0.8 




















-rf 








/?£(*un) 


&J100 




mm 






Yes 


No 


No 



[0 0 5 4] *3oo^ 





J*<ft«3 






Phosmer M 








Phosmer PP 






(wt. %) 


PSSA™ 


100 


100 


HDDA (2) 






#**J MeOH (wt. %) 


82 


82 




mm 


gf *mm 

GHN-30CGL 




h 


^FS(mg/cm2) 


30 


50 


Ilt^ (sec)] 


60 + 60 


60+60 




++e/^l>ao) 


1.4 


0.3 










mttm 










J^^(nm) 


52 


100 






Yes 


Yes 



(1) PSSA: p-* ^* 

(2) HDDA : ^^MM ^ V /l^T 2 y V — h 

(3) GF (^^r-f^— ) ^jBfcfr GHN-30CGL 
^(*)M^>miSp n n) 

(4) GF (^^r-f^— ) ^F«W& GMC-050E (EFHK 

tt(tt)l(0>i|TJEA) 



(5) gf * (muniKcift)tt«>Kfti 

A) 

(6) pan wyr^yn^hy/v) mwismmm 

(7) K*«W& XL-1040 (B#/W V(1S)»«> 
so Wffrft) 
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(8) T?^ K« (naQRUR(«)»^Kf^A) 

(9) PE(^y ai^-V^H^TL^^/V-A ✓N-faKT™ 6022 

(10) WJB/MSMts^-h^MUt, 

[0 0 5 6] 0 3 ~H 5 \Z^ttH9ki^h^ 

r±2o-2oo mn^ttHTMbaa*, *»^fow, « 

[0 0 5 7] m 3 —0 5 ^t1S*^£>, **W<OH# 

i«^ffl;A?eiS^^«m^«io- 5 -lo- 2 SciD -1 (D^~ — 20 
y> , v >wtm^mm t i-s as^wwt £ u 

^«WblMWfr p - * ^ v t <D RM^ftfr h 

«#tt*#U<{8< , 30~80°C(O^SI5ia*eiO- 3 ~10- 2 
Sera" 1 fc*V^«ttSr*Ufc. wtt^UXJt«W3^ 

©¥MM^#:%/BV>TV^fca6, J8*#J15JfcT*16(0H# 
[0 0 5 8] K±©*»«"Ctt»S*5^- h*:#"t-«H# 

[0 0 5 9] 



24 

Mv^a h ^fiWttSr^i-HfrKiH 1 *** fit 
[0 0 6 0] * fc y ^Mfc»**^l»l*L»ff t V 

*A'*>'W&ir*mmt?&ttzm(mfttnm i K (is 

im i ] ^7^¥S2tt^>Fi^iM^tMM 
[S2] # 9 * w& 2 «:^f^ \c m^m^mmnm^ 

[03] (a) fittUkffl BflcX ^SftflFK 

M^ov^, rk^T(°C) i:^»^log (a /Sera- 1 ) £ © 

*^«*K«-frDKJ:ov>r, ia*TCC)i:»«*log 

(a /Sera' 1 )^<OSM/W7 7-efc^ 0 

[m 4 ] (a) 9 Rmo(D m^^mmwm 
&m\zo^x, m&TCotmmmog (a/scra- 1 )^© 

Mm&ifrrJfy^XtbVs (b)Wt*«S«lllJkr^l2©H<* 
?S^a^Km^M^o^r, iMETCC)4:«t«a|siog 
(^/Scm- 1 )i:©BB«Sr^-t"^7^T?*>5 0 
[0 5 ] (a) ttSOS«15XTmtfc« 3 ©Ktti^ft 

m- l )t (omtik&TFiryyyxth t) , (b) tt«ft«li6»ut 

(°C)^^®^log (a /Sera" 1 )i:(Offl«^7 7rfc 
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[H2] 

150 mm 



100 mm 




mmm 



(a) 



[B3] 




2.9 3.0 3.1 3.2 3.3 



(b) 



fa 

w 

bo 



1000 / T (K* 1 ) 



70 60 50 40 




2.8 2.9 3.0 3.1 3.2 3.3. 
1000 / T (K" 1 ) 



(a) 



i 

to 
I 



(b) 



-5 - 

-7 
-8 



[0 4] 



80 70 60 50 40 30 




m rnmrnio 



-5 - 
-6 - 
-7 - 



2.8 2.9 3.0 3.1 3.2 3.3 
1000 / T (K~ l ) 



70 60 SO 40 



2.9 3.0 3.1 3.2 3.3. 
1000 /T(K- 1 ) 



(a) 



(b) 



52 
to 

5 



IB5] 

70 60 



40 30 



O ^Jfi$ll5 
A *fcS£tf!3 



2.8 2.9 3.0 3.1 3.2 3.3 
1000 /TGC 1 ) 



-2 - 

-3 - 

-4 - 

-5 - 

-6 - 

-7 - 



-8 



80 70 60 SO 40 



A JtttW 



2.8 2.9 3.0 3.1 3.2 3.3 
1000 / T (K" 1 ) 
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(51)Int.Cl. 7 

C 0 8 F 290/06 



C 0 8 F 290/06 
H 0 1 B 13/00 
HO 1M 8/02 



F I 



5H0 2 6 



H 0 1 B 13/00 



Z 



HO 1M 



8/02 
8/10 



8/10 



P 



F & — (##) 4F100 AK01B AK80A ATOOB BA02 



BA07 DG01B DG10B DG12B 
DG15B DJ10B EH462 EJ012 
EJ822 GB41 JB01 JG01 
JG01A JJ03 
4J011 CA05 CA08 CBOO CC04 CC10 
4J027 AC02 AC06 AC09 BA05 CB10 
CC05 

4J100 AB07Q AL08P BA08P BA56Q 

BA64P CA04 
5G301 CA30 CD01 CE01 
5H026 AA06 BB08 BB10 EE 18 HHOO 



